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(57) Abstract 

Hie invention relates to a device for reproducing an xniage of a poorly accessible location, for example in a living body, comprising 
a substantially cylindrical image pick-up unit (2) to be ananged at ttie location and an image display means (fig. 5) connected to the image 
pick-up unit, wherein the image pick-up unit (2) is provided with indication means (10) for indicating the rotation position of the image 
pick-up unit on its axis relative to the horizontal. As a result of diese steps it is possible to pve an indication of the horizontal, or for 
example the vertical, on the image reproduced on tiie image display means, so Aat the orientation of &e displayed image is known, or by 
processing tiie displayed hnage ot by turning the image display means such diat the orientation of the displayed nnage camsponds with 
tibe actual orientation. Dangerous rituations, for instance during perfomoanoe of an qperaticm, can herewith be avoided. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphkts publishing international 
applicati(»s under the PCT. 



AT 


AiaUte 


GB 


UottedlQiigdom 


MR 


MaoitBDk 


AH 


Auttilia 


GE 


Geo^gii 


MW 


MaUM 


BB 


Baitiadoe 


GN 


Gidncft 


NE 




BE 


Bclsium 


GR 


GrcooB 


NL 


NcdMriaodli 


BF 




BU 


Huqgoy 


NO 




BG 


Bulgoia 


IE 


iRlaad 


NZ 


NewZealanA 


Bl 


DcdId 


IT 


Italy 


PL 


PolaaA 


BR 


BrazU 


JP 


Japan 


PT 


Poztttgal 


BY 


Belam 


KE 


Keoyi 


RO 




CA 


Cuiadi 


KG 


Kyigysun 


RtJ 


P"— » Fedentioo 


CF 


Geotnl Afirictti RqnibBc 


KP 


DemMntic Peopk't RqNAlk ' 


SD 


Sudan 


CG 


Cbogo 




of Koica 


SE 


Sweda 


CH 


SwitZErland 


KR 


Rq»iihfieof Koiea 


SI 


Slovenia 


a 


Cbto d'lwiie 


KZ 


KaaUutan 


SK 


SloviUa 


CM 


GyncRxm 


U 




SN 


SnMgai 


CN 


Chiu 


LK 


ftiLinka 


TO 


Cbad 


C5 


CtoeboglovddA 


LV 




TG 


Togo 


CZ 


OmIi Repdbttc 


LV 


UtvU 


TJ 


T^jOdsian 


DE 


GcniiBiiy 


MC 


Mooioo 


TT 


TOfiMad and Tc^Nifn 


DK 




MD 


ReptiUicofMddova 


UA 


Ukiabie 


ES 




MG 


Madagucar 


US 


United Statta of America 


n 


RnUnd 


ML 


Mall 


UZ 


Uitxfcistatt 


FR 


Fraooc 


MN 


MoQgDlia 


VN 


Vict Nam 


GA 


Gaboo 











TV camera with rotational orientation correction 

She invention relates to a device for reproducing an 
Image of a poorly acceeslble location* for example in a 
living body* comprieing a substantially cylindrical image 
pick-up unit to be arremged at the location and an image 
5 display means connected to the image picJc-up unit. 

Such devices, generally known in for example medical 
technology, are used for instance to reproduce images 
fros inaccessible places of a living body. Such image 
pick-up units are herein pushed into the often narrow 

10 channels in a body, which channels may for example be 

for%3i by veins or arteries or intestines for example, eo 
that: the dimensions of such an image pick-up unit have to 
be very small, for exasq^le with a transverse dimension In 
the order of magnitude of a few millimetres. 

15 In respect of the usually substantially circular 

section of sudh chann«^s suA image pick-up units Are 
likewise usually given a cylindrical form. With these 
cylindrical image pick-up units there is therefore the 
danger that they will rotate on their axis. When these 

20 image pick-up units rotate inside the channel, the image 
hereby picked up will likewise be transmitted to the 
ix.9C(& display means rotated relative to the horizontal. 
When no clear reference to the horizontal is present in 
the image, as is mostly the case ^en picking up images 

25 inside a body, the orientation of tHe image reproduced on 
the image display means is unknown. 

Resulting herefrom is therefore an image for ^ich the 
transmitted information is incos^lete. 

When the displayed image is used £n performing an 

30 operation, dangerous situations can therefore arise. It 
is thus possible for instance that, as a result of the 
inaccurate display, an Incision which is intended to 
extend between two intestines extends transversely along 
the intestines. 

35 In such applications it is known for example to have 



water drip in front of the camera so that a reference 
relative to the vertical, and therefore autoaatically 
also relative to the horizontal, is obtained. This is 
awkward however and nothing liJce possible in all situa- 
tions. 

Attempts are also Bade, for example with the help of 
an assistant, to continuously maintain the position of 
the image pick-up unit on the basis of a known position. 

Another typical manner is to reciprocally loove an 
endoscope in whidh a camera is situated. Prom the move- 
ment on the screen resulting herefrom the deviation of 
the angle relative to the horizontal can be determined. 
Correction can take place by rotation of the camera. 

The object of the present invention is to provide such 
a device, wherein the above stated problems are avoided. 

This object is achieved in that the image pick-i;^ unit 
is provided with indication means for indicating the 
rotation position of the image piek*up unit on its axis 
relative to the horizontal. 

As a result of these steps it is possible to give an 
indication of the horizontal, or for example the verti- 
cal, on the image reproduced on the image display meams, 
so that the orientation of the displayed image is known, 
or by processing the displayed image or by turning the 
image display means such that the orientation of the 
displayed image corresponds with the actual orientation. 

The invention will subsequently be elucidated with 
reference to the annexed drawings, in which: 

fig* 1 is a partly broken away view of a first embodi- 
ment of an image pick-up unit arranged in a Channel in 
the body; 

fig. 2 is a partly broken away enlarged perspective 
view of the image pick-up unit depicted in fig. i; 

fig. 3 shows a second embodiment of an image pick-up 
xwit according to the present invention; 

fig. 4 shows a third embodiment of an image pick-up 
unit according to the present invention; and 



fig. 5 shows an enbodiment of a reproducing device 
which is provided with a correction device according to 
the invention. 

In the situation depicted in fig. 1 a channel 1 is 
shown which is formed for example by a blood vessel in a 
human body. Situated in channel 1 is an image pick*iq> 
unit 2 which is received in a pylindrical housing 3 and 
which transposes into a cable 5 via a conical part 4. A 
lens 7 is arranged in the front surface 6 of the image 
pick-up unit. As a result of the rotation symmetrical 
form of this image pick-up unit there is a danger that it 
will rotate inside the channel 1. 

The pick-up unit 2 is shown in more detail in fig. 2. 
It can be seen here that image pi^^up unit 2 ie provided 
with an image pick-up element 8 in the form of a CCD 
board which is connected to an electronic circuit 9 
located therebehind in which the signal is processed for 
transmitting thereof via the cablr^ 5 to an image display 
device placed outside the body. 

This image pick-up unit in the form of the shown video 
camera can of course be equipped with oth^^r coBiponents of 
less importance to the present invention, such as a 
displacing device for the lens in order to enable focus* 
sing of the image reproduced on the CCD element 8. In 
general the lens 7 will therefore be formed by a lens 
assembly consisting of various elements • A form of dia- 
phragm can also be arranged. 

In order to prevent the problems referred to in the 
preamble a position pick-up means 10 is arranged in the 
form of a toroidal t\ibe 11 which is made for example of 
plastic and aroxmd which is arranged a winding 12. Ar- 
ranged in the hollow space of the toroidal tube 11 is a 
ball 15 which can rotate freely inside the tube and which 
will always occupy the lowest position as a result of the 
force of gravity. This position is sensed by the winding 
which transmits a relevant signal via the cable 13. This 
is transmitted to the image display device together with 



the signal representizig the image transported via the 
cable 14. In the image display device such an indication 
can be given for example by an arrow or a triangle on the 
top side of the displayed image. The surgeon for instance 
is thus informed that the displayed image is rotated 
relative to the horizontal. . 

It is of course possible to use other forms of rota- 
tion pick*up means, for example rotation acceleration 
pick-up means. The construction of such rotation acceler- 
ation piek-qp means is known; th^ are even commercially 
available, so will not be discussed here. It is even 
possible to apply displacement acceleration pick-iap means 
so that not only the rotation position of the image pick- 
up units in known but also the position thereof in thB 
body. It will be apparent that three acceleration pick-up 
means are necessary to determine the position, ihe use of 
acceleration pick-up means of course entails the applica- 
tion of integrators. Such an application also enables 
correction of any vibration of the image. 

Use is also made of image pick-up units of which the 
image pick-up surface extends obliquely relative to the 
rotation axis of the pick-up unit. Herein, when the Ijnage 
pick-up unite rotate, the displayed image will not only 
rotate but also change; the image piok-iqp units are 
"looking" the other way. 

Before the image is reproduced visually the uncorrect- 
ed signal together with the correction signal or the 
signal corrected. using the correction signal can be 
stored in analog or digital form on a recording medium. 

In fig. 3 emother embodiment of an image pick-up unit 
is shown. This is formed by an optical fibre 25 which 
leads to a video camera 26. A rotation pick-19 means 27 
is arranged on the engaging surface of the light conduc- 
tor 25, so that in this situation rotations of the pick- 
up means in the form of the optical conductor can also be 
corrected. 

Pig. 4 shows a third embodiment of an image pick-up 



unit according to the invention. This eadsodiaent is 
particularly suitable for applications with intra-abdomi- 
nal endoscopic surgery, a laparoe: « 29 is herein intro- 
duced into the abdominal cavity 3t / aeans of a trocar 
28. The part of the laparoscope 29 reaaining outside the 
abdominal cavity is situated in the vicinity of a camera 
31, wherein it is possible to rotate the laparoscope 29 
inside the trocar 28. This is important in the first 
instance in order to obtain different images from the 
laparoscope 29. The latter is in any ease provided with 
an oblique pick-up surface 32 that looks away "obligoe- 
ly". By rotating laparoscope 29 a field of vision can 
thus be obtained whidh is formed by & collection of 
separate images, wherein the central lines of the images 
form a cone. The field of vision is hereby considerably 
enlarged compared to a situation «Aere it is only possi- 
ble to look "straight ahead". Instruments are often 
carried simultaneously by the samn trocar, i&erein the 
operations performed can be viewed carefully using the 
laparoscope. It should be otherwise noted that the lapa- 
roscope can rotate relative to the camera. In these 
situations a direction indication according to the inven- 
tion is aJ.so of the greatest importance. 

It will otherwise be apparent that the camera can also 
be fixed on the internal end of the laparoscope. 

An example of an image display device is shown in fig. 
5. This is formed by a cathode ray tube, the construction 
of wbicdl ifi assumed known. This cathode ray tube compris- 
es an electrode gun 16, a set of vertical deflecting 
plates 17, 18, and a set of horizontal deflecting plates 
19, 20, which deflecting plates 17-20 are arranged to- 
gether in a frame 21. This frame is arranged for rotation 
by neans of a servomotor 22. The electron bundle coming 
from the electron gun 16 falls on a screen 23 and is 
reproduced there. By thus driving the electric uotor 22 
with the signal coming from position pick-up t ns 10 the 
position . of the plates 17-20 is corrected, so that the 



image reproduced on the display 23 assuaes the correct 
position, and is corrected for rotation of the camera 
position. It will be apparent that the signal coming from 
the pick-up unit will have to be aa^lified before it is 
fed to the servomotor. 

It is li]eewise possible to rotate the entire picture 
tube or to process the signal representing the image such 
that, tiie horizontal in the image is actually di^layed 
horizontally. 
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1. Devic* for reproducing an iaage of a poorly acces- 
sible location, for example in a living body, conprlsing 
a substantially cylindrical iaage pick-up unit to be 
arranged at tbe location and an iaage display aeans 
connected to tbe inage pick-^p unit, ebazaeterised in 
that tbe image pick-^ unit is provided with indication 
means for indicating the rotation position of the iaage 
pick-up unit on its axis relative to the horizontal. 

2. Device as claimed in claim 1, eharaetexised in that 
the image display means is provided with means for cor- 
recting the position of the displayed image relative to 
the horizontal. 

3. Device as claimed in claim 1, ebaraeterlsed in that 
the indication means are adapted to generate a correction 
signal representing the rotation position. 

4. Device as claimed in claim 2 or 3, eharaeterised 
in that the image pick-up unit ie a video camera. 

5. Device as claimed in claim 1, 2 or 3, eharaeterised 
in that the image pick-up unit is formed by the engaging 
surface of an optical fibre, lAich fibre leads to a video 
camera disposed elsewhere. 

6. Device as claimed in claim 4 or 5, eharaeteri2ed in 
that the image pick-up unit has an engaging surface vhitih 
extends at an angle differing from 90' relative to the 
axis of the pick-up unit. 

7. Device as claimed in claim 6, characterised in that 
the image pick-up unit is rotatable around the pick-i:© 
axis. 

8. Device as claimed in claim 2, eharaeterised in that 
the image display means has a display surface that is 
rotatable round a central axis. 

9. Device as claimed in claim 2. characterized in that 
the image display means is a cathode ray tube, the plates 
of «^ch are rotatable round the axis. 
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10. Device as daiaed in daik 2, ebaraeterised in 
that the inage display means is provided with electronic 
correction means for correcting the rotation position of 
the reproduced inage, vherein the. correction signal is 
fed to the correction means. 

11. Device as claimed in claim 2, eharacterlsed in 
that the image display means is provided with indication 
means for indicating the rotation; position of the dis- 
played image. 

12. Device as claimed in any of the foregoing claims, 
eharaeterised by a storage means for storing in a storage 
medium the signal coming from the, image display means. 

13. Device as claimed in claim 12, eharaeterised in 
that the storage means is adapted i to store the signal 
together with the correction signal. 

14. Device as claimed in claim 12, characterised in 
that the storage means is adapted to store the signal 
corrected using the correction signal. 
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